RESuLTS And dISCuSSIonS
A total of 288 taxa in 96 genera were recorded, 117 from Perlis (Table 2 ) and 188 from Padawan ( As for the Padawan limestones, a 3.1 km 2 area harboured 18 % of the total Sarawak orchids species and 40 % of the genera. In Perlis, a 0.96 km 2 plot harbours 12.3 % of the total Peninsular Malaysian orchid species and 35.0 % of the genera. This remarkable diversity is more difficult to explain. We suggest a varied topography and geology, and favourable climatic conditions would offer the best explanations. The number of new records in both areas is remarkably high. In Perlis a total of 62 species were identified as new records (Table 4) whilst Padawan has 73 species ( Table 5 ).
The high number of new records in both areas can be attributed to insufficient collecting in the past. Indeed, the orchid flora of both areas studied is poorly represented in herbaria.
Increasingly, illegal collecting is a problem in both areas. On a large scale, plants are collected to be exported for sale to orchid Forest clearing for logging and development takes 760-900 km 2 /year in Peninsular Malaysia alone (Davis et al. 1986 ). It destroys orchid habitats on the short run, but it also changes the climate on the longer run. Shade loving ground flora (Kiew 1993) as well as the less hardy epiphytes will disappear.
In Sarawak, about 23 % of the total land area is under shifting cultivation (Kiew 1993) . Among locals it is common practice to clear forest yearly for this purpose (Anonymous 1983). In Padawan, land clearance for various crops is not restricted to the foot of the hills, but may extend to the top. An additional risk is that the fire used to clear the land sweeps through the surrounding vegetation, destroying even more habitat.
Little rock quarrying is done in Padawan, yet this is a potential threat because of the increasing demand of stone and, in particular, cement. In nearby Bau quarrying is relatively well regulated and therefore has mainly a local effect. Nevertheless, it may threaten limestone species with a limited range, such as Bulbophyllum reticulatum and Paphiopedilum stonei.
Altogether, 15 limestone endemic orchids have become rare in Perlis and Padawan. More research in limestone areas is needed to curb this trend, in spite of the notoriously difficult access to these deeply dissected, very steep limestone hills with their often knife-sharp rock outcrops. Awareness of the extraordinary biodiversity among the local communities should be fostered.
ConCLuSIon And RECoMMEndATIon
The orchid diversity in both areas is very high, and conservation measures are necessary to ensure long-term survival. In situ and ex situ options are available.
In situ conservation is to be preferred because it preserves not species but ecosystems.
Unfortunately, the awareness of the need to protect nature in general and orchids in particular, is still low among Malaysians (WWF 2000). Besides, taxonomic knowledge of the local biodiversity is still inadequate. Local universities and research institutions need encouragement to generate this awareness among their students. The deficiency of taxonomic information also prevents Malaysia from using these resources for biotechnology (The New Straits Times, 11 Sept. 2002, p. 8).
Ex situ conservation could include propagation of species via tissue culture or seed. Rare and endangered limestone species such as Bulbophyllum reticulatum, Paphiopedilum stonei, Vanda scandens as well as Phalaenopsis could benefit from this. The wild populations could be replenished and the commercial market could be saturated, relieving the pressure on the wild populations. Other attractive Padawan orchids, such as Dendrobium anosmum (both white and purple form), Dossinia marmorata,and Plocoglottis acuminata can be recommended in this respect.
Apart from the above, further enforcement of international and local laws, listed above, is advisable to ensure that limestone biodiversity is preserved for future generations.
